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Relationship between diabetic retinopathy and liver enzyme activities
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Abstract

Aim: In this study, we aimed to examine the relationship between diabetic retinopathy and liver enzyme activities in patients with type 2 diabetes mellitus.
Material and Methods: Thirty-eight eyes with proliferative diabetic retinopathy were included in our study. Twenty-five eyes with idiopathic epiretinal
membrane were included in the control group. There was no difference between the two groups in terms of age and gender. Undiluted vitreous samples (0.1
ml) of all patients were collected at the beginning of vitreoretinal surgery and stored at -80°C until analysis. Vitreous and serum alanine aminotransferase
(ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), and gamma glutamyl transpeptidase (GGT) levels of all patients were analyzed. Serum
glucose, HbA1C, glomerular filtration rate (GFR) levels were also analyzed.

Results: Serum glucose and HbATc levels were higher in the diabetic patient group (p<0.001). Serum GFR values were lower in the diabetic patient group
(p<0.005). Vitreous AST levels were higher in the diabetic patient group (p=0.037). However, serum AST, ALT, ALP and GGT levels were not different between
the two groups (p>0.05). There was a positive correlation between serum AST and vitreous AST levels (p=0.01). Serum GFR levels were also correlated with
serum ALT levels (p= 0.034).

Discussion: Although serum levels of liver enzyme activities are within normal limits in patients with diabetes mellitus, an increase in vitreous AST levels may
occur. AST may be an indicator of retinal damage in diabetic retinopathy.

Keywords
Diabetic Retinopathy, Alanine Aminotransferase, Aspartate Aminotransferase, Alkaline Phosphatase, Gamma-Glutamyl Transpeptidase

DOI: 10.4328/ACAM.21347 Received: 2022-08-08 Accepted: 2022-09-17 Published Online: 2022-09-21 Printed: 2022-10-01 Ann Clin Anal Med 2022;13(10):1162-1165
Corresponding Author: Nil Irem Ucgun, Department of Ophthalmology, Ankara Sehir Hastanesi, Universiteler Mahallesi 1604. Cadde No: 9, Cankaya, Ankara, 06800, Turkey.
E-mail: niliremucgun@®yahoo.com.tr P: +90 542 697 69 33

Corresponding Author ORCID ID: https://orcid.org/0000-0002-2665-3355

Annals of Clinical and Analytical Medicine 1162



Diabetic retinopathy and liver enzymes

Introduction

Hyperglycemia in Diabetes Mellitus plays an important role in the
pathogenesis of retinal microvascular damage. Many metabolic
pathways have been implicated in vascular damage caused by
hyperglycemia. Dilatation of retinal blood vessels and blood
flow changes occurs in the early stages due to hyperglycemia.
Pericyte loss develops secondary to pericyte apoptosis due to
high glucose levels in later stages. Diabetic retinopathy is an
important microangiopathic complication of diabetes mellitus
[1]. However, diabetic microvascular pathologies can affect all
organs and tissues in the body, such as kidney and liver.
Diabetic microangiopathy of the liver is also one of the common
pathologies in diabetic individuals.
mellitus and liver dysfunction has been reported. Hepatomegaly
and increased activity in liver enzymes may occur as a result

Coexistence of diabetes

of hepatocellular glycogen accumulation. However, there are
limited studies examining the role of liver dysfunction in the
pathogenesis of diabetic retinopathy [2,3]. Non-alcoholic fatty
liver disease (NAFLD) describes a state of fat accumulation in
the liver irrelevant to excessive alcohol consumption or other
causes of secondary hepatic steatosis. Obesity, diabetes and
insulin resistance are often present in the etiology of NAFLD.
NAFLD is present in 75% of individuals with type 2 diabetes
mellitus (T2DM). It has been reported that serum levels of alanine
aminotransferase (ALT), aspartate aminotransferase (AST),
alkaline phosphatase (ALP), gamma glutamyl transpeptidase
(GGT) are significantly increased in diabetic patients with liver
dysfunction secondary to diabetes mellitus [4-6].

In this study, we aimed to examine the relationship between
diabetic retinopathy and liver enzyme activities in patients with
type 2 diabetes mellitus, who do not have hepatobiliary disease.

Material and Methods

Thirty-eight eyes of 38 patients with Type 2 Diabetes Mellitus
who were operated for complications of proliferative diabetic
retinopathy were included in our study. Twenty-five eyes of 25
patients who were non-diabetic and operated for idiopathic
epiretinal membrane were included in the control group.
Undiluted vitreous fluid samples (0.1 ml) were obtained from 25
non-diabetic eyes with idiopathic epiretinal membrane and 38
proliferative diabetic retinopathy eyes at the beginning of the
pars plana vitrectomy. All vitrectomies were performed by one
author (NIU). Samples were stored at -80°C until analysis.

The blood samples were taken after overnight fasting. Samples
are centrifuged at 3000 rpm and stored at -20°C until analysis
time.
Biochemical variables including ALT, AST, ALP, GGT and
glucose were analyzed photometrically
Advia 1800 device (Siemens Healthcare, Erlangen, Germany).
HbA1c is measured with capillary electrophoresis method (Sebia
Capillarys 2 Flex Piercing). Glomerular filtration rate (GFR) was
estimated according to the CKD-EPI formula.

Patients with the following conditions were excluded: a history
of ocular trauma, intraocular surgery, ocular inflammatory
diseases, glaucoma, alcohol consumption, viral hepatitis or
malignancies. All participants in our study were tested for
hepatitis B and hepatitis C, and individuals with positive tests
were excluded from the study.

on the Siemens

Written informed consent was obtained from all patients.
This study was performed in accordance with the Declaration
of Helsinki, and the Ankara City Hospital Ethics Committee
approved the protocol for the study (E1-22-2614).

Statistical analysis

Descriptive statistics were calculated using SPSS version 22
(Statistical Package for the Social Sciences, Chicago, IL, USA).
Coherence to the normal distribution analysis was made by
using the Kolmogorov-Smirnov test. Variables with non-normal
variables were presented as median (min-max). The Mann-
Whitney U test was used to find the difference of the patient
group from the control group. Spearman’s correlation was used
to find the correlation among the parameters. All results were
accepted statistically significant at p<0.05.

Results

There was no difference between the two groups in terms of
age and gender.

Patient and control group parameters are available in Table
1. Serum glucose and HbA1c parameters were higher in the
diabetic patient group. GFR values were lower in the diabetic
patient group. Vitreous AST levels were higher in the diabetic
patient group (Figure 1). However, there was no difference
between the 2 groups in terms of serum AST, ALT, ALP and
GGT levels.

A positive correlation was found between serum AST and ALT
levels (p=0.000). There was a positive correlation between serum
AST and vitreous AST levels (p=0.01). Serum ALP levels were
correlated with vitreous GGT values (p=0.03). Serum GGT levels
correlated with serum ALT (p=0.047) and ALP (p=0.011) levels.
Serum GFR (p=0.000) and ALT (p=0.003) levels were negatively
correlated with age. Serum GFR levels were correlated with
glucose (p=0.00) and HbATc (p= 0.008). Serum GFR levels were
also correlated with serum ALT levels (p= 0.034).
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Figure 1. Distribution of vitreous AST levels in the control
group and the diabetic patient group.
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Table 1. Patient and control group parameters

Control Group

Patient Group

Parameters median (min-max) median (min-max)
n=25 n=38

Age 62.0 (35.0-92.0) 64.0 (36.0-77.0) 0.448
Serum Glucose (mg/dL) 94.0 (60-136) 155 (77-357) <0.001
HbA1c (%) 5.30 (4.20-6.30) 7.85 (5.50-12.0) <0.001
GFR (mL/min/1.73 m2) 94.0 (50.0-113) 71.5(12.0-121) 0.005
Serum AST (IU/L) 19.0 (9.0-32.0) 16.0 (7.0-45.0) 0.325
Serum ALT(IU/L) 22.0 (11.0-45.0) 19.0 (9.0-69.0) 0.288
Serum ALP(IU/L) 88.0 (50.0-127) 76.0 (34.0-263) 0415
Serum GGT(IU/L) 21.0 (11.0-72.0) 22.5(12.0-321) 0.288
Vitreous AST(IU/L) 6.0 (3.0-13.0) 8.5 (2.0-31.0) 0.037
Vitreous ALT(IU/L) 1.0 (1.0-2.0) 1.0 (1.0-4.0) 0.125
VitreousALP(IU/L) 1.0 (1.0-2.0) 1.0 (1.0-6.0) 0.951
Vitreous GGT(IU/L) 1.0 (1.0-4.0) 1.0 (1.0-6.0) 0.055

Discussion

ALT, AST, ALP and GGT are commonly used diagnostic tests to
evaluate liver function. Complications of diabetes may include
liver dysfunction and may cause other pathologies. The effect of
liver dysfunction in the pathogenesis of diabetic complications
should not be underestimated.

The expression of ALP in the neurosensory retina and optic nerve
head (especially choriocapillaris, small blood vessels, capillaries
and pia mater) can be considered an important and hitherto
unrecognized mechanism controlling blood flow. The presence
of ALP in surgically excised pathological neofibrovascular
tissues in eyes with proliferative diabetic retinopathy suggests
that it may be effective in etiopathogenesis [7]. However, in our
study, we found that serum and vitreous ALP levels were not
different in diabetic patients and control groups.

GGT is an important enzyme in glutathione metabolism, which
is an essential cellular antioxidant. Glutathione metabolism has
effects on oxidative stress and lipid deposition in the retina.
Increased levels of GGT were observed in diabetic patients
[8]. Divya et al. found that the serum GGT concentration were
significantly elevated in diabetic patients with retinopathy
compared to the patients without retinopathy. They reported
that high GGT levels may be a marker for diabetic retinopathy
[9]. Arkkila et al. reported that serum GGT levels increased
depending on the diabetic retinopathy stage. However, they did
not detect any difference in ALT and ALP levels [3].

Mainali et. al reported high
aminotransferases in patients with diabetic retinopathy [10].
According to Atli et al. they did not detect a difference in serum
ALT levels, but they reported that AST levels were lower in
patients with proliferative diabetic retinopathy [11].

Itoh et al. reported that serum AST levels were lower in PDRP
patients than in NPDR patients. They also found a negative
correlation between vitreous VEGF levels and serum AST levels
[121.

Osuna et al. examined the ALT, AST and GGT levels in the
vitreous, and found that ALT levels increased in the vitreous
of postmortem patients with heavy alcohol consumption [13].
We found that vitreous AST levels were higher in the diabetic
patient group. However, there was no difference between the
two groups in terms of serum AST, ALT, ALP and GGT levels.
We also found a correlation between serum GFR levels and

also levels of serum

serum ALT levels. In this situation, it can be thought that liver
and kidney functions may affect each other. Mo et al. reported
that ALT and AST levels increased in patients with decreased
GFR levels [14]. Screening for retinal vascular changes could
help in prognostication and risk-stratification of patients with
diabetic kidney disease [15]. There is a relationship between
diabetic retinopathy and the severity of diabetic kidney disease.
The relationship between microvascular pathologies caused
by diabetes in the liver and diabetic retinopathy has not yet
been determined. Current studies and our knowledge of the
etiopathogenesis of diabetes mellitus show that there may be
a relevancy between retinal and liver pathologies.

AST is an enzyme found in the mitochondrial matrix, however,
it is tightly associated with mitochondrial membranes. It
is reported that AST is located in important tissues such as
liver, brain and heart muscle. The increase in serum AST is due
to many causes such as liver, brain, and myocardial damage
[16,17]. Most of the AST activity in the retina is in the outer
plexiform and photoreceptor inner segments. AST activity
decreases secondary to retinal ischemia, and atrophy develops
in the outer plexiform and photoreceptor inner segments of the
retina [18].

Conclusion

The increase in vitreous AST levels without an increase in
serum AST level, which we found in our study, suggests AST
transition from damaged retinal cells to the vitreous. Further
studies are needed to confirm whether AST is an indicator of
retinal damage in diabetic retinopathy.
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